1. Introduction {#sec0005}
===============

Health can be defined as a complex interaction between individual factors, activity, participation, and environmental factors \[[@ref001]\]. Social inequalities have been shown to be one of the most important determinants of health in high income countries \[[@ref002]\].

Health in relation to work has been studied extensively and meta-analyses reveal a strong correlation between unemployment and poor psychological health \[[@ref003]\]. Furthermore, research has demonstrated that unemployment is correlated to a higher risk of morbidity and mortality \[[@ref004]\]. A significant rise in suicidal behavior has been found in countries where unemployment is increasing \[[@ref006]\]. From a public health perspective, health is determined by a complex interaction of social, psychological, and biological factors. In order to understand health inequalities it is necessary to study the effect of legislation, differences in social networks, opportunities for education and employment, as well as access to health care, and differences in lifestyle over a life span. The synergistic interaction of illness and social inequalities increases vulnerability to other illnesses and the risk of poor health \[[@ref008]\]. Social inequalities manifested as social exclusion and poor financial situation are therefore both an effect and cause of poor health.

For persons of working age the labor market is not only of importance for economic reasons, but also one of the most important arenas for meeting psychological and social needs \[[@ref009]\]. However, the labor market is often a challenge for persons with disabilities. The UN convention on the Rights of Persons with Disabilities (Article 27) recognizes the right to work on an equal basis with others, which implies inclusion and accessibility \[[@ref010]\]. It also states that governments should promote realization of the right to work. The inclusion of persons with disabilities in working life has been emphasized by the Organization for Economic Co-operation and Development (OECD) and figures show that persons with disabilities often rely on disability benefits \[[@ref011]\]. Research has shown that people with disabilities and employment have higher quality of life, a more positive attitude toward their disability and had higher self-efficacy compared to disabled persons who were unemployed or retired \[[@ref013]\]. Western governments, including that of Sweden, have emphasized work as a key route to social inclusion, participation, and contribution to society for people with disabilities \[[@ref014]\]. In 2014, persons with self-estimated reduced work capacity in Sweden were employed at a substantially lower rate (55%) compared to the general population (77%) \[[@ref015]\].

Persons with single sensory loss, visual impairment or deafness has been studied from a working life perspective. Rydberg has shown that persons with deafness face great challenges on the labor market with great differences between deaf persons and the general population regarding level of education, position on the labor market and disposable income \[[@ref016]\]. A similar pattern is shown among persons with visual impairment, where figures has shown a low labor force rate and unemployment at a significantly higher rate compared both to the general population, but also compared to persons with other disabilities \[[@ref017]\].

1.1. Deafblindness {#sec0010}
------------------

The psychosocial situation of persons with deaf-blindness has been studied showing psychological distress \[[@ref020]\] and stigmatization \[[@ref021]\]. A review has shown that persons with deafblindness are often described in terms of vulnerability rather than resilience \[[@ref022]\]. Recent studies in persons with USH has also demonstrated poor physical and psychological health \[[@ref023]\] as well as high levels of stress \[[@ref026]\]. Dean has shown that depression and loneliness is strongly related to poor health related quality of life and the importance of receiving social support \[[@ref027]\]. There is however still a lack of knowledge about health and well-being in this group.

The Nordic definition of deafblindness states: "Deafblindness is a combined vision and hearing impairment of such severity that it is hard for the impaired senses to compensate for each other. Thus, deafblindness is a distinct disability. To varying degrees, deafblindness limits activities and restricts full participation in society. It affects social life, communication, access to information, orientation and the ability to move around freely and safely. To help compensate for the combined vision and hearing impairment, especially the tactile sense becomes important..." \[[@ref028]\].

Deafblindness consists of over 200 syndromes with large differences in time of onset, hearing and vision impairment, many organ dysfunctions, and associated health related problems \[[@ref029]\].

Usher syndrome (USH), an autosomal recessive disorder that affects hearing, vision and in some cases vestibular function, is the most common cause of deafblindness in working-age adults \[[@ref030]\]. The prevalence of USH was estimated to be 3.3 per 100,000 people \[[@ref032]\]. However, this figure was based on the knowledge at that time and recent figures from USA estimate the prevalence of 6 per 100,000 \[[@ref029]\]. Currently, 13 genes have been identified as causing USH \[[@ref033]\], and there are three clinical types (USH 1--3) \[[@ref034]\].

Usher syndrome type 1 (USH1) is characterized by congenital profound deafness, bilateral vestibular areflexia, and Retinitis Pigmentosa (RP). RP initially affects the rods and later the cones of the eye, with a progressive degenerative course over the life span. The symptoms are night blindness, limited visual field, light sensitivity, impaired adaptability to light, and poor visual acuity \[[@ref031]\].

The first language of adults with USH1 is sign language. Cochlear implants were introduced over 20 years ago for children with USH1, which to some extent has changed the first language to spoken language. However, the vast majority of persons with USH1 older than 20 years use sign language.

The progression of RP with impaired vision in semi-dark and dark conditions as well as impairment of the visual field gradually limits the ability to visually read and communicate with sign language. A tactile touch based method is used to understand signs in the absence of visual reading. In tactile signing, the movement of the signing hand is understood by placing the receiver's hand on that of the person who is signing in order to follow the movements \[[@ref024]\].

Wahlqvist \[[@ref024]\] found that persons with USH1 had significantly poorer physical and psychological health, as well as problems with social trust and financial situation compared to the general population. However, there were also differences within the USH1 group as some individuals reported better health than others, which could not be explained by differences in hearing and vision \[[@ref024]\]. Being in paid employment in relation to health in persons with Usher syndrome type 2 (USH2) has been described in Ehn et al. \[[@ref038]\]. Participants with USH2 had a severe hearing loss and mainly communicated with spoken language. The study showed a strong correlation between employment and psychological health \[[@ref038]\]. In the present study we will focus on health in relation to work, social trust, and financial situation in a group of persons with USH1 who all use sign language.

2. Purpose {#sec0015}
==========

The aim was to explore the relation between health, work, and social determinants such as social trust and financial situation in persons with USH1 in comparison with a reference group.

3. Materials {#sec0020}
============

The data on persons with deafblindness used in this study are from the Swedish Usher-database, which contains information on persons with Usher syndrome living in Sweden and has been compiled since 1987. At the time of the study the database contained about 400 persons of all ages with USH types 1--3, including information on their hearing, vision, balance, genetics, and medical records.

All persons with USH1 (18--84 years) were invited to answer an extensive questionnaire (Health on Equal Terms, HET) \[[@ref039]\]. Of the persons invited, all 66 persons in working age (18--65 years) were included in the study. The participants had a clinical diagnosis of USH and 45% had genetic confirmation of USH1.

The response rate was 47 out of 66 (71%) and the participants, 53% of whom were women, had a mean age of 44 years (20--64 y). 23 were working (USH1 work group), while 24 were on long-term sick leave, had a full (i.e., 100%) disability pension or were unemployed (USH1 non-work group).

3.1. Hearing and vision {#sec0025}
-----------------------

All visual assessments where conducted at different low vision clinics at the time of the study. Medical reports, including the assessments, were retrieved after authorization by the participants and the medical departments. The records were all assessed by one of the authors CM. The assessment included pedigree and in many cases genetic information to conclude USH1 with autosomal recessive inheritance, audiological assessment in order to establish profound deafness, visual assessment to establish Retinitis Pigmentosa and in some cases vestibular assessment with bilateral vestibular areflexia.

Hearing was assessed by pure-tone audiometry with calculation of the pure tone average for the frequencies 0.5, 1, 2, and 4 kHz (PTA4). Thresholds were classified from mild to profound hearing loss. All persons with USH1 had profound congenital deafness (mean PTA4 99 dB).

The best corrected visual acuity was measured by Snellen chart-based standard tests (0.0--1.0). Visual field tests (Goldmann perimetry) was performed in order to assess peripheral vision. The visual field test was categorized into five visual field phenotypes (1--5) where: category 1 was a normal visual field; category 2 the presence of a partial or complete ring scotoma (the latter either extending or not extending into the periphery); category 3 concentric central field loss with a remaining peripheral island less than one-half of the field circumference; category 4 marked concentric loss \<10 degrees; and category 5, no visual field at all (blind) \[[@ref040]\].

3.2. Reference population {#sec0030}
-------------------------

Reference group data were retrieved from an external database administered by the Public Health Agency of Sweden.

Every second year since 2004 the Public Health Agency of Sweden has administered the HET questionnaire (see Methods below) to a simple random sample of the population aged 16--84 years. The reference group comprised 5,738 individuals with or without impairment living in Sweden and was collected in 2007 \[[@ref041]\].

To enable comparison with the USH1 group the reference material was reduced to match the age of the USH1 respondents, hence persons older than 65 years were excluded. Respondents reporting one or several disabilities were also excluded, resulting in a final reference population of 3,247 persons aged 18--65 y. The sample was divided into two groups; 3,049 persons who were working (Ref work group) and 198 who were unemployed, on long-term sick leave or had a disability pension, (Ref non-work group) (see [Table1](#wor-60-wor2731-t001){ref-type="table"}).

###### 

Background data of the USH1 and Reference groups (work and non-work)

                                            USH1 Work   USH1 Non-Work    Ref Work    Ref Non-Work
  ---------------------------------------- ----------- --------------- ------------ --------------
  N                                            23            24            3049          198
  Women                                     10 (43%)      15 (63%)      1677 (55%)    137 (69%)
  Mean age (Sd)                              37 (11)       50 (10)       41 (14)       44 (14)
  Best corrected visual acuity mean (Sd)    0.6 (0.3)     0.5 (0.3)                 
  Visual field category median                  3             3                     
  RP diagnosed at age (years) mean (Sd)      15 (9)        10 (4)                   

3.3. Non-responders {#sec0035}
-------------------

Of the 66 persons with USH1 who received the HET questionnaire, 19 did not respond. Background data revealed that the mean age of the non-responders was 48 years and 57% were women. They did not differ from the responders in terms of hearing impairment and all met the criteria for profound hearing impairment. However, their visual impairment was more pronounced (category 4) and the best corrected visual acuity was lower (0.3). 68% of the non-responders had a genetic diagnosis.

4. Methods {#sec0040}
==========

4.1. The Health on Equal Terms questionnaire {#sec0045}
--------------------------------------------

The 75 questions in the Swedish Public Health survey -- Health on equal terms (HET) questionnaire are subdivided into domains; health, living habits, tobacco, gambling, alcohol, financial situation, work, security, social relations, and demographic data. The items in the questionnaire have been validated for construct validity \[[@ref039]\].

Twelve questions concerning physical and psychological health, social trust and financial situation were used. The health questions focused on number of days with bad physical or psychological health and number of days with reduced activities of daily living (ADL) in a 30 day period. Two questions pertaining to suicidal behavior (suicide thoughts and suicide attempts) were included, as well as five questions about social trust indicators (refraining from going out alone, not receiving help when needed, no general trust in most people, having no one to share innermost thoughts with, being offended) and two questions about the financial situation (economic difficulties and not having a cash margin of 15,000 SEK for an unforeseen situation). For some of the variables the answers were graded on a three or four point scale, and the number of days from 0--30.

Prior to the analysis, the responses to the items pertaining to physical and psychological health, social trust, and financial situation were all dichotomized as "Problem" and "No problem" in accordance with Boström et al. \[[@ref039]\]. All "Yes" responses on the three and four graded scales were coded as "Problem" and all "No" responses as "No problem". The question concerning "number of bad health days" was also dichotomized in accordance with Boström et al., where 15 or more days was considered poor physical or psychological health \[[@ref039]\].

The HET survey was not previously adjusted for persons with visual impairment or who require information in sign language. Hence in practice, this group of potential respondents has to a large extent been excluded from surveys. In the present study several steps were taken to make the material accessible for persons with USH1. Translation of the questionnaires from written Swedish into Swedish Sign Language (SSL) was performed with the help of a professional SSL Interpreter and one of the researchers (MW) and there after filmed in a studio. The written material was also adjusted to make the questionnaire accessible for those who used computer screen readers for magnification or Braille \[[@ref024]\].

4.2. Analysis {#sec0050}
-------------

Nonparametric Pearson chi-square testing with a significance level of *p* \< 0.05 was employed in the analysis of the USH1 work and USH1 non-work groups ([Figs. 1](#wor-60-wor2731-g001){ref-type="fig"}--[3](#wor-60-wor2731-g003){ref-type="fig"}). A series of multiple logistic regression models were examined to explore the association between (1) health, (2) social trust, (3) financial situation, and group (1) USH non-work, (2) USH1 work, (3) Ref. non-work, (4) Ref. work, while controlling for age and gender. The models were evaluated by Odds Ratios (OR) with corresponding 95% Confidence Intervals (95% CI) to examine the odds related to the groups: USH1 non-work, USH1 work, Ref. non-work and Ref. work, where the Ref. work group served as reference category in the analyses. Sensitivity at 90% specificity (i.e., how capable the model is of identifying individuals with experience of the dependent variable, while at the same time only incorrectly classifying one out of ten individuals without experience of the dependent variable as having such experience) and Area Under the Curve (AUC) were used to examine the overall strength of the models. AUC value of 0.60 or higher may be considered relevant, while a value of 0.80 in general indicates a well-discriminating model \[[@ref042]\]. The SPSS 22 statistical program was used for analyses.

![Psychological and physical health variables in the USH1 non-work, USH1 work, Ref. non-work, and Ref. work groups (%), \* = significant (*p* \< 0.05) difference between USH1 work and USH1 non-work groups.](wor-60-wor2731-g001){#wor-60-wor2731-g001}

![Social trust variables in the USH1 non-work, USH1 work, Ref. non-work and Ref. work groups (%), \* = significant (*p* \< 0.05) difference between USH1 work and USH1 non-work groups.](wor-60-wor2731-g002){#wor-60-wor2731-g002}

![Financial situation variables in the USH1 non-work, USH1 work, Ref. non-work and Ref. work groups (%), \* = significant (*p* \< 0.05) difference between USH1 work and USH1 non-work groups.](wor-60-wor2731-g003){#wor-60-wor2731-g003}

4.3. Ethical approval {#sec0055}
---------------------

The study was approved by the Government based regional ethics Committee of Örebro and Uppsala, Sweden. (Nr. 2012/515). All persons with USH1 signed informed consent forms to participate in clinical and genetic research on Usher syndrome.

5. Results {#sec0060}
==========

The results showed the same median value of visual field (category 3) in both USH1 work group and the USH1 non-work group ([Table 1](#wor-60-wor2731-t001){ref-type="table"}). The USH1 work group was younger than the non-work group. There was no significant difference in best corrected visual acuity and a non-significant difference in age at diagnosis between the work and the non-work group ([Table 1](#wor-60-wor2731-t001){ref-type="table"}).

5.1. Psychological and physical health {#sec0065}
--------------------------------------

The results pertaining to health showed that both the USH1 non-work group and Ref. non-work group had more frequent problems with psychological health, physical health, and ADL compared to the work groups ([Fig. 1](#wor-60-wor2731-g001){ref-type="fig"}). A significant difference in ADL problems was found between the USH1 work group and USH1 non-work group ([Fig. 1](#wor-60-wor2731-g001){ref-type="fig"}). Suicide thoughts were much more common in both USH1 groups compared to the reference groups. The USH1 work group reported a higher percentage of suicide thoughts than the USH1 non-work group. However, reported suicide attempts were more common in the USH1 non-work group but the occurrence in the USH1 work group was also high compared to the reference groups ([Fig. 1](#wor-60-wor2731-g001){ref-type="fig"}). Cross-tabs of variables in the USH1 non-work group showed that of the five persons who reported "Suicide attempts", four had "Physical health problems". Of the eight who reported "Physical health problems" seven also had "ADL problems". In the analysis of USH1 work group variables, nine persons reported having suicide thoughts, seven of whom also reported "Fatigue".

5.2. Social trust {#sec0070}
-----------------

Social trust differed between all four groups ([Fig. 2](#wor-60-wor2731-g002){ref-type="fig"}). In general, the USH1work and USH1 non-work groups had higher scores, indicating more problems regarding social trust. Concerning the item "No general trust in most people" the Ref. non-work group and the USH1 non-work group both had higher scores compared to the Ref. work and USH1 work groups ([Fig. 2](#wor-60-wor2731-g002){ref-type="fig"}). Significant differences between the USH1 work and USH1 non-work groups were found for the variables "Not receiving help when needed", "No general trust in most people", and "No one to share innermost feelings with". There was a different pattern for the item "Being offended", with the USH1 work group reporting more problems than the USH1 non-work group and the reference groups ([Fig. 2](#wor-60-wor2731-g002){ref-type="fig"}). Cross tabulations of variables in the USH1non-work group demonstrated that out of eight persons reporting "No one to share innermost feelings with", five also reported having "No general trust in most people". The six persons who reported "Not receiving help when needed" all reported "No one to share innermost feelings with". Of the 13 persons who reported "Refraining from going out alone" nine also indicated that they had "No general trust in most people". In the USH1 work group, none of the nine persons who reported "Being offended" had problems with "Receiving help when needed" but two reported having "No general trust in most people".

5.3. Financial situation {#sec0075}
------------------------

The financial situation of the four groups differed with regard to how they rated economic difficulties ([Fig. 3](#wor-60-wor2731-g003){ref-type="fig"}). The USH1 non-work and Ref. non-work groups reported more difficulties managing daily finances compared to the USH1 work and Ref. work groups. A significant difference was also found between the USH1 work and USH1 non-work groups in terms of cash margin and ability to manage an unforeseen situation ([Fig. 3](#wor-60-wor2731-g003){ref-type="fig"}). Of the 11 persons in the USH1 non-work group who reported a poor "Cash margin", nine also reported "Refraining from going out alone". Of the 12 persons who reported "No general trust in most people", nine also indicated that they had a poor "Cash margin".

5.4. Relations between USH1 and work associated with health, social trust, and financial situation {#sec0080}
--------------------------------------------------------------------------------------------------

The association of groups (USH1 non-work, USH1 work, Ref. non-work, Ref. work) with health variables, social trust indicators, and financial situation measures, controlled for gender and age, are presented in [Table 2](#wor-60-wor2731-t002){ref-type="table"}.

###### 

Multiple logistic regression models of the association of group (Usher No Work, Usher Work, Reference No Work, Reference Work) with health variables, social trust indicators and financial situation measures (with control for gender and age, odds ratios not shown)

  Dependent variables                                 Odds Ratios (95% CI)     *Sensitivity*             *AUC*                                 
  -------------------------------------------------- ---------------------- -------------------- --------------------- --- ------------------- -------------------
  *Psychological and physical health variables*                                                                                                
    Psychological health problems                      3.86 (1.56--9.55)     1.82 (0.61--5.47)     2.81 (2.00--3.97)    1   0.19 (0.15--0.35)   0.63 (0.60--0.66)
    Suicide thoughts                                   3.60 (1.30--9.95)     5.54 (2.30--13.35)    2.29 (1.56--3.38)    1   0.22 (0.18--0.40)   0.63 (0.60--0.67)
    Suicide attempts                                  15.23 (5.31--43.69)    4.59 (1.04--20.24)    1.36 (0.58--3.19)    1   0.24 (0.16--0.42)   0.66 (0.60--0.72)
    Physical health problems                           6.93 (2.92--16.45)    1.82 (0.53--6.24)     3.47 (2.44--4.92)    1   0.22 (0.18--0.40)   0.59 (0.55--0.62)
    ADL problems                                      22.99 (9.37--56.45)    4.69 (1.36--16.19)   10.38 (7.09--15.20)   1   0.43 (0.36--0.79)   0.72 (0.68--0.77)
  *Social trust variables*                                                                                                                     
    Refraining from going out alone                    7.79 (2.89--20.97)    5.19 (2.02--13.36)    0.98 (0.69--1.39)    1   0.24 (0.21--0.44)   0.73 (0.71--0.75)
    Not receiving help when needed                    16.48 (6.72--40.42)    4.64 (1.34--16.07)    3.67 (2.20--6.12)    1   0.28 (0.21--0.50)   0.65 (0.60--0.70)
    No general trust in most people                    4.98 (2.12--11.71)    1.11 (0.43--2.90)     1.82 (1.33--2.48)    1   0.21 (0.18--0.39)   0.62 (0.60--0.64)
    Having no one to share innermost thoughts with     8.55 (3.44--21.24)    4.31 (1.72--10.82)    2.96 (2.04--4.29)    1   0.20 (0.16--0.37)   0.63 (0.60--0.66)
    Being Offended                                     0.77 (0.22--2.61)     3.04 (1.31--7.06)     1.62 (1.17--2.26)    1   0.21 (0.18--0.39)   0.63 (0.61--0.65)
  *Financial situation variables*                                                                                                              
    Economic difficulties                              2.30 (0.84--6.31)     1.14 (0.38--3.41)     2.50 (1.79--3.50)    1   0.19 (0.16--0.36)   0.66 (0.63--0.68)
    Cash margin, Unforeseen situation 15.000 SEK      10.80 (4.59--25.40)    2.83 (1.16--6.89)     3.22 (2.33--4.44)    1   0.28 (0.24--0.52)   0.70 (0.67--0.72)

95% CI = 95% confidence interval, AUC = Area Under the Curve.

For physical and psychological health problems, the non-work groups had the strongest association (largest ORs). For suicide attempts, the USH1 groups showed higher associations compared with the reference groups. Overall, the presence of ADL problems was most strongly related to the non-work groups. The ADL problems variable also showed the highest Area Under the Curve (AUC).

In the social trust variables, refraining from going out alone was most strongly associated with USH1, irrespective of work. The OR for Not receiving help when needed was largest in the USH1 non-work group but also increased in the USH1 work group and Ref. non-work group. The same pattern appears for having no one to share innermost feelings with. For the variable No general trust in most people, both of the non-work groups had larger ORs.

For economic difficulties the reference non-work group was associated with an increased OR, while there was no such significant association for any of the USH1 groups. However, compared to the Ref. work group the OR for poor Cash margin of 15,000 SEK for unforeseen situation was larger in all the other groups, with the USH1 non-work group having the highest OR.

6. Discussion {#sec0085}
=============

In this study the purpose was to explore the relation between health, work, and social determinants such as social trust and financial situation in persons with USH1 in comparison with a reference group. The main results are that the *pattern* found among persons in the two USH1 groups is more or less the same as among the two groups in the reference population. However, the differences between the USH1 groups and the reference population groups concern the *magnitude* of the problems, which are significantly greater in the USH1 groups and in many cases substantial. This indicates that the importance of being employed and what it means in terms of social inclusion does not only depend on having a severe impairment such as USH1, demonstrating that health is related to both the disability and work. The same mechanisms related to employment are present in persons with USH1, but the impairment itself further accentuates and reinforces them.

Studies of the psychological and social situation of persons with deafblindness have revealed psychological distress \[[@ref020]\], and persons with Usher syndrome have been shown to exhibit both physical and psychological problems compared to a reference population \[[@ref023]\]. Persons with USH1 are profoundly deaf and rely on sign language with extreme challenges regarding communication \[[@ref043]\]. Rydberg et al. \[[@ref016]\] have shown that persons with deafness face great challenges on the labor market. A comparison between deaf persons and a general population regarding position on the labor market, sources of revenue, and disposable income showed that the deaf population had a much poorer position in all aspects compared to the general population.

Health and work have been studied among persons with USH2 (severe hearing loss but mainly using spoken language and severe visual problems). The results showed significant differences in both physical and psychological health between those working and not working with a similar pattern to the present USH1 results \[[@ref038]\]. The USH1 participants have congenital deafness and use sign language, while persons with USH2 mostly rely on spoken language. The visual loss creates serious problems in sign language communication. Hence, one might expect that a plausible explanation of the outcome of this study would be differences in the combination of deafness and vision loss. However, all participants in both USH1 groups had a profound hearing loss, an average vision field loss of 10--15 degrees, and nearly the same low visual acuity, hence disability cannot explain the differences in health.

A meta-analysis of psychological health and employment indicated that unemployment is a significant cause of poor psychological health \[[@ref003]\]. In the USH1 non-work group, 30% reported poor psychological health compared to 18% in the USH1 work group. These figures are consistent with the finding that persons with USH2 report significantly poorer psychological health \[[@ref038]\]. The present results show an OR in the USH1 non-work group and Ref. non-work group of 3.86 and 2.81 respectively, compared to the Ref. work group. However, the OR for the USH1 work group was 1.82, i.e., a substantially lower OR than among the Ref. non-work group (3.47), which does not reveal any causal effects but indicates the importance of work per se.

An important aspect of psychological health is suicidal ideation and studies have shown that unemployment leads to an increased risk of suicidal behavior \[[@ref006]\].

spaceskip =.22em plus.1em minus.1emOur results reveal that suicidal thoughts were more common among the USH1 work group than the USH1 non-work group. The opposite was the case with the reference groups. The result also differed from what was found in USH2 \[[@ref038]\], where suicidal thoughts were more common among those without work. In the USH1 work group most of those who reported having suicide thoughts also reported fatigue. Schneider \[[@ref045]\] and Möller \[[@ref043]\] have described a non-functioning communication situation for persons with deafblindness. The possibility of using visual sign language is limited in the USH1 work group and the only way to compensate is to use tactile sign language. Communication demands in working life lead to situations where the USH1 work group is exposed to non-functioning communication, which might explain the high rate of fatigue and suicidal thoughts. However, at present we lack knowledge of the causal relation between non-functioning communication, fatigue, and thoughts of suicide. This calls for further research.

spaceskip =.20em plus.1em minus.1emIn the USH1 population we found a higher rate of suicide attempts compared to both reference groups. Among the USH1 non-work group almost 23% had made at least one suicide attempt compared to 9% in the USH1 work group. When comparing the results between the Ref. work group and the USH1 non-work group, the latter exhibited an increased OR of 15.23 for suicide attempts. It is important to focus on this aspect of psychological health as studies have shown a strong correlation between suicide attempts and suicide \[[@ref046]\]. Moreover, recent studies have revealed that persons with severe visual impairment have an increased risk of suicide than the average population \[[@ref047]\].

Unemployed persons have an increased risk of morbidity and mortality \[[@ref004]\]. In the USH1 non-work group 40% reported poor physical health compared to a mere 14% in the USH1 work group. Surprisingly, when analyzing specific variables that usually cause poor physical health and might lead to persons leaving the labor market, we did not find any that could explain the differences between the USH1 non-work and the USH1 work groups. However, the response pattern pertaining to ADL in the USH1 non-work group is very similar to that of physical health problems. Of eight persons in the USH1 non-work group who reported poor physical health, seven also reported problems with ADL.

spaceskip =.18em plus.1em minus.1emADL problems affect the ability to perform at work or take part in other daily activities. The USH1 non-work group reported a much higher frequency of ADL problems (43%) than the work group (13%). In a study by Damen \[[@ref048]\], persons with USH often had problems with daily living skills. Damen found that these problems were not correlated with vision loss, but increased with age \[[@ref048]\]. Our study shows that the difference in ADL-related problems remains after controlling for age, hence it seems that age is not a significant variable for explaining the difference. The ADL showed the largest OR 22.99 ([Table 2](#wor-60-wor2731-t002){ref-type="table"}), indicating a general vulnerability in the USH1 non-work group.

An increased risk of social exclusion and isolation has been shown in persons with deafblindness related to difficulties accessing information and in face to face interaction \[[@ref043]\]. Moreover, the experiences of persons with deafblindness have been described in terms of perceived "hostility, due to inaccessibility, isolation and exclusion from the physical and social environment" \[[@ref045]\] and stigmatization \[[@ref021]\]. The consequence of this state is ontological insecurity \[[@ref024]\]. One aspect of social inclusion is social trust. In the variable Not receiving help when needed, 34% of the USH1 non-work group reported obstacles and 54% had No general trust in most people. The pattern is the same for a third indicator, No one to share innermost thoughts with. As these factors are closely related, i.e., there is a strong correlation between them, we can conclude that a rather large proportion of the USH1 non-work group is extremely vulnerable and subject to social exclusion. The variable Refraining from going out alone was reported by 64% of the USH1 non-work group and 51% of the USH1 work group, indicating that this aspect of exclusion is related to the impairment and that the visual difficulties in combination with deafness lead to insecurity, irrespective of work.

Being disadvantaged in seeking or maintaining employment correlates with dissatisfaction in social interactions, while a stronger sense of well-being in working life is related to satisfying social interaction \[[@ref050]\]. The correlation between work and social inclusion is strong and the magnitude of this correlation in our study indicates that it is extremely important in the USH1 group. However, there is one indicator, being offended, where the USH1 work group reported problems to a higher degree than the USH1 non-work group. Analysis revealed that this indicator was not related to the other social trust indicators for the USH1 work group, implying that persons who report being offended do not necessarily experience problems in the other social trust indicators. The labor market exposes persons with USH1 to colleagues and supervisors with different attitudes towards persons with deafblindness. There are many situations in which persons with USH1 cannot interact, thus communication failure might lead to misunderstandings and even cruel behavior, which the person with USH1 describes as offensive. Persons in the USH1 non-work group might not encounter these kinds of situation to the same extent.

Banbra et al. \[[@ref004]\] have shown that the welfare state to some extent reduces the impact of health risks due to the economic consequences of no longer being able to work. In our study, the USH1 groups and the reference groups experienced the same economic difficulties. The difference between the USH1 work and non-work groups is less compared to the difference between the Ref. non-work and Ref. work groups. The magnitude is also fairly low, about one in five reported economic difficulties. However, the second financial situation indicator, not having a cash margin (15,000 SEK), revealed a different picture, where 56% of the USH1 non-work group had problems compared to 34% in the USH1 work group. The cash margin problem indicates that many persons with USH1 have economic difficulties when an unforeseen situation arises, especially those without work. It seems that the welfare state only covers the basic economic needs of the USH1 non-work group, making this group extremely vulnerable. The OR of the USH1 non-work group was 10.80 compared to the USH1 work group with an OR of 2.83. The poor cash margin reported by persons in the USH1 non-work group correlates with problems in social trust, indicating that persons in the USH1 non-work group may not have a social network that can support them in a situation of unforeseen expenditure.

The result reveals a heterogeneous group of persons with USH1, where many exhibit problems pertaining to health, social trust or financial situation. A few persons who did not work exhibited extreme vulnerability, as they reported major psychological, physical, and social trust problems as well as financial problems. The fact that one problem led to another calls for further studies

Work in relation to health is underscored in this study, where working seems to be of great importance in understanding and possibly preventing health problems. It is plausible to interpret the results as demonstrating that being in the labor force is important for persons with USH1. However, further in-depth studies are vital in order to cast light on the causal relation between work and the well-being of persons with USH1.

6.1. Limitation {#sec0090}
---------------

In our study the number of participants with USH1 may be considered low, but the total group of people with USH1 in Sweden is small. From calculations based on the most relevant prevalence estimations, the estimated prevalence of USH1 among people of working age (18--65 years) is approximately 240 \[[@ref029]\]. To the best of our knowledge, the number of participants in this study is by far the largest in a work- and health-related study of deaf persons with Usher syndrome.

Statistical analysis of small groups is a challenge as small groups are often associated with low statistical power and limited ability to obtain less than strong effects. The wider confidence intervals for the two USH1 groups ([Table 2](#wor-60-wor2731-t002){ref-type="table"}) reflect that these groups are smaller than the reference groups. Our sample is based on a register and there is a risk of selection bias. Furthermore, as non-responders had somewhat worse vision than responders the results may reflect a group of persons with slightly better vision than average for persons of working age with USH1.

7. Conclusions {#sec0095}
==============

Persons with USH1 who do not work are at higher risk of poor psychological and physical health, social trust, and financial situation. The relation between the USH1 work and non-work groups shows the same pattern as that of the reference groups, but the magnitude of the problems was significantly higher in the USH1 groups. Both disability and unemployment increase the risk of poor health, social trust and financial situation in persons with USH1, but having a work seems to counteract the risks related to disability. The importance of work for persons with USH1 cannot be underestimated but the underlying mechanisms require further research.
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